In this study, we focused on the effect of reflection on different instructional methods, comparing observational learning and learning by doing, in the context of an academic writing task. Our goal was to investigate how reflection and instructional method affect academic writing performance, self-efficacy beliefs and students' satisfaction with the learning activities. In a quasi-experiment, 111 undergraduate students were assigned to either an observational learning or learning-by-doing condition, with or without reflection. In the observational learning condition students learned by observing a weak and strong model's writing processes. In the learning-by-doing condition they learned by performing writing tasks. Half of the students reflected on either the models' or their own performance. In our study, reflection did not affect academic writing performance and self-efficacy beliefs, and neither did instructional method. Both reflection and instructional method did influence students' satisfaction with the learning activities. Students preferred learning by doing over observational learning, and reflecting over not reflecting. From this study, we can conclude that in academic synthesis writing the interplay between reflection, observational learning and learning by doing is not evident yet: students seem to perform equally well in all conditions, even though they prefer learning by doing over observational learning, and reflecting over not reflecting.
INTRODUCTION
The effectiveness of observational learning as an instructional method in the writing domain has been studied extensively (e.g., Braaksma et al., 2002; Zimmerman and Kitsantas, 2002; Raedts et al., 2007; Rijlaarsdam et al., 2008; Van der Loo et al., 2018) . In observational learning to write, learners watch and listen to someone else, a model, performing a writing task. By thinking aloud, the model may provide insight into their writing process. This way, learners can construct a cognitive representation of the model's behavior and hopefully connect that to their prior knowledge for future recall (Bandura, 1997 (Bandura, , 2016 .
In writing research, observational learning is often compared to learning by direct experience, mostly referred to as learning by doing. In learning by doing, writers learn by performing a writing task themselves. Only a few studies compared the effect of observational learning to learning by doing in learning to write a complex text at university level (Raedts et al., 2007; Van der Loo et al., 2018) . From these studies, no clear view can be established on the effect of observational learning and learning by doing in writing an academic text.
The goal of this paper is to get a clearer perspective on the two different methods for writing research, by focusing on one specific aspect, namely reflection. In these aforementioned studies, reflective activities were an intrinsic part of the observational learning process. Observers were explicitly encouraged to carry out different (meta)cognitive, reflective activities, by asking them to compare and evaluate the model's performance. However, reflection was not prompted in the learning-by-doing conditions, and therefore did not necessarily take place, which may have influenced the findings.
In recent research (e.g., MacArthur et al., 2015; Koster and Bouwer, 2016; Raedts et al., 2017) , reflection is often a part of curricula directed at promoting self-regulated learning strategies in order to enhance writing performance. These studies suggest a positive correlation between self-regulated learning curricula, including reflective activities, and writing performance. However, because of the interplay between reflection and other instructional activities in these studies, it is hard to determine the exact role of reflection in learning to write.
In the current study, we investigate the role of reflection in learning to write in a more controlled way. We systematically compare observational learning and learning-by-doing in learning to write a complex, academic text, with a specific focus on the role of reflection in both methods. In addition to writing performance, we also examine the effects on selfefficacy beliefs and the extent to which learners are satisfied with the instructional methods, because we conjecture that reflection may have an impact on those factors as well. Selfefficacy refers to people's beliefs in their capabilities to produce given attainments (Bandura, 1997) and has consistently been found to be correlated to writing performance (Bruning and Kauffman, 2016) . The extent to which learners are satisfied with the instructional method, is also included as a measure. Often there is a mismatch between the way that someone prefers to learn and what actually leads to effective and efficient learning (Kirschner, 2017 ). An early, illustrative discussion of this can be found in a review by Clark (1982) on studies where two or more instructional methods were allowed to interact with student aptitudes to predict enjoyment and achievement. Clark found that students often report enjoying the method from which they learn the least. In the current study, we therefore explore whether the instructional method, with or without reflection, affects the extent to which learners feel satisfied with the method and whether this is related to writing performance and selfefficacy beliefs.
Observational Learning in Writing Research
Even though the effect of observational learning in learning to write an academic text at university level is still unclear, other studies have reported on the effectiveness of observational learning with other types of writing tasks, with different audiences (e.g., Braaksma et al., 2002; Zimmerman and Kitsantas, 2002; Rijlaarsdam et al., 2008; Van Steendam et al., 2010; Groenendijk et al., 2013; Fidalgo et al., 2015) . For example, Zimmerman and Kitsantas (2002) demonstrated that observational learning led to better performance on a sentencecombining task. While observational learning did not directly affect self-efficacy beliefs, students who learned by observing models constructed sentences with less errors, stated that they were more satisfied with their performance and showed more intrinsic interest in the task than those who learned by doing. In a study by Braaksma et al. (2002) , high school students wrote higher quality argumentative texts when they learned by observing models. Fidalgo et al. (2015) found that upper primary students wrote higher quality texts, and applied more structured and goal-focused planning processes after observing and reflecting on a model. Observational learning has also been reported to influence writing processes in poetry writing with high school students, even though this did not result in better poems (Groenendijk et al., 2013) , and to positively affect writing revision skills in foreign language learners (Van Steendam et al., 2010) . Braaksma et al. (2002) argue that the effectiveness of observational learning in these studies can be explained by a reduction in cognitive load in observational learning that allows learners to focus on learning instead of executing tasks. Learners gain insight into the writing processes and the emergence of the resulting text, by observing and reflecting on real models thinking aloud, rather than directly engaging in the cognitively demanding writing task itself (Couzijn, 1999; Rijlaarsdam and Couzijn, 2000) . In other words, learners can take a step back from the writing task and focus their cognitive effort on the learning task (Braaksma et al., 2004) . This explanation implies that reflection may be an important factor in observational learning. However, this complicates the comparison between the methods, since reflection is typically absent in learning by doing in this field of research.
In this paper, we want to further investigate the effect of instructional method (observational learning and learning by doing) in learning to write a complex, academic text. The learning task in this study involved writing the introduction to an experimental research paper. This constitutes a type of synthesis text: an introduction typically includes a review of the literature in which writers have to synthesize information from multiple sources. They have to summarize previous studies and identify relations, contradictions, gaps and inconsistencies in the literature, which is a cognitive demanding and complex task (Mateos and Solé, 2009 ).
In the study by Raedts et al. (2007) , 144 undergraduate students learned to write a literature review by either observing a weak and a strong model writing a literature review, or by performing writing exercises. The results indicated that students who learned by observation had more extensive knowledge of effective writing strategies. This was however only the case for strategies concerning information gathering and planning of the text, but not for strategies concerning text production and revision. With regards to text quality, the study showed that students who learned by observation wrote texts of higher quality than those who learned by doing: in the observational learning condition, students linked the source material more often, and wrote better-organized literature reviews compared to the students in the learning-by-doing condition. Students who learned by observation were also better calibrated for self-efficacy than the students who learned by doing: they were better able to predict their scores, while the students who learned by doing were biased toward overestimating their writing performance.
In a previous study, we also compared observational learning with learning-by-doing in learning to write an academic synthesis text (Van der Loo et al., 2018) . In a quasi-experiment, 145 undergraduate students were assigned to either an observational learning or learning-by-doing condition. In observational learning participants learned by observing a weak and strong models' writing processes. In learning-by-doing they learned by performing writing tasks. In contrast to Raedts et al. (2007) , no effects of instructional method were found: students who learned by observing models performed equally well as students who learned by doing. No differences were found in organization and overall quality of the text. There was some indication that writing preference influenced the effect of instructional method. Students with a revising preference appeared to write higher quality introductions when learning by observing models compared to learning by doing. For students with a planning preference no differences were found between methods.
The results by Raedts et al. (2007) and Van der Loo et al. (2018) are thus inconclusive on the effect of instructional method on learning to write an academic synthesis text. However, it should be noted that reflection was present, and actively prompted in the observational learning conditions, but absent and not prompted in learning by doing. In the observational learning conditions, students were asked to evaluate and elaborate on the models' actions. Since several studies report positive effects of reflective activities during learning to write on writing performance, it could be argued that reflection possibly confounded the results by Raedts et al. (2007) and Van der Loo et al. (2018) .
Reflection in Writing Research
Reflection engages individuals in exploring their experiences in order to lead to new understandings and appreciations (Boud et al., 2005) . It requires learners to explicitly attend to actions and performances and carefully process them, which could contribute to higher transfer performance (Wouters et al., 2009 ). In the current study, we add reflective activities to learning by doing. To the best of our knowledge, this has not been studied within the observational learning domain. However, as we have seen, findings from studies focusing on self-regulated learning, suggest that including reflective activities in instructional programs, with or without the presence of models, might be beneficial to writing performance and might also affect self-efficacy beliefs (see e.g., Graham et al., 2012) .
Within the observational learning domain, reflection is directed at the actions and performances of models. Learners are for example asked to monitor the actions of models, which refers to activities in which deliberate attention is payed to some of one's behavior (Schunk, 1983) . Subjects are for example asked how models apply certain theories in the writing task (Braaksma et al., 2001 ). This requires learners to attend selectively to specific actions and cognitive processes. Learners are often also asked to evaluate and elaborate on models' actions or products, by answering questions as "Which model is doing better?", and "Explain why the less well model is doing less well." To our best knowledge, only the study by Braaksma et al. (2001) has explicitly examined the role of reflection in observational learning within the writing domain.
In order to identify which learning activities were effective within observational learning tasks, Braaksma et al. (2001) examined in a post-hoc study the workbooks, pretests and posttests of 84 ninth-grade students who took part in an observational learning study by Couzijn from 1995. In Couzijn's study, the students participated in four lessons on argumentative reading and writing. They were presented with theory which they had to apply in observation tasks. In these observation tasks, models performed reading and writing tasks while thinking aloud. The models gave insight in orientation, execution and text revision activities, while some models also expressed self-monitoring activities, in which they reflected on their own writing process. The students were explicitly asked to monitor, evaluate and elaborate on the models' performance. They were free to choose whether they would focus on the processes or the products of the models. Braaksma et al. found that reflective activities, in particular evaluating the performance of models and elaborating on the product of the models, contributed to argumentative writing skill. Students who evaluated and elaborated on the model's writing seemed to develop criteria for effective texts and writing processes which transferred to their own writing, yielding higher quality writing performance. They found no effects of process-elaboration on text quality which could possibly be explained by the low number of students that actually elaborated on the models' processes.
When reflective activities are added to learning by doing, these reflective activities are of necessity subtly different from the reflective activities in observational learning: in observational learning, reflection is directed at a model, while in learning by doing, these are directed at the performance of the subjects themselves (self-reflection). Self-reflective activities can be divided into self-observation, self-judgment, and selfreactions (Zimmerman, 2008; Broadbent and Poon, 2015) . Selfobservation focuses on learners' ability to monitor progress toward their goals. Through self-awareness, learners may develop a better and more appropriate control of certain strategies (Zimmerman, 1989; Chang, 2007) . In self-judgment, they evaluate their performance by comparing it to a standard or goal, and by self-reactions learners respond to their performance outcomes, for example by seeking to enhance their personal processes during learning (Zimmerman, 1989) .
In recent research, these types of reflective activities are often part of curricula directed at self-regulated learning. Self-regulated learning refers to the modulation of affective, cognitive, and behavioral processes throughout a learning experience in order to reach a desired level of achievement (Sitzmann and Ely, 2011) . A number of studies have shown that self-regulated learning curricula, including one or more of these reflective activities, are positively related to learning to write with different types of audiences (e.g., Kitsantas, 2002, 1999; Graham et al., 2005; MacArthur et al., 2015) . For example, MacArthur et al. (2015) found that university students who learned to write an argumentative essay through a self-regulated strategy curriculum, including reflecting on one's progress, wrote essays of overall higher quality than students who followed the regular curriculum in which there was only very limited attention for self-regulation strategies. The self-regulated strategy curriculum also led to a significant increase in self-efficacy scores. In a study with young, struggling writers by Graham et al. (2005) a program with self-regulated learning strategies, including self-monitoring, led to longer, more complete, and qualitatively better papers. Selfefficacy was however not affected by the program. Zimmerman and Kitsantas (1999) found that self-regulated strategies, in particular the reflective activity self-observation (monitoring of one's actions), significantly enhanced writing skill, self-efficacy and self-reaction beliefs with high school students.
These studies on self-regulated learning imply that writing performance could benefit from including self-reflective activities, such as metacognitive monitoring and evaluation. These self-reflective activities might also affect self-efficacy beliefs, although the findings on self-efficacy are not consistent. However, since self-reflection in these studies is part of a larger curriculum, it is hard to establish the exact role it plays in learning to write.
Research Questions
From the findings of the studies discussed, in both the observational learning domain and the self-regulated learning domain, we can conclude that reflective activities, with or without the presence of model, may affect writing performance. Reflective activities might also affect self-efficacy beliefs, even though the effects are not consistent. For example, MacArthur et al. (2015) and Zimmerman and Kitsantas (1999) report an increase in selfefficacy scores, while in Raedts et al. (2007) observational learning leads to a better calibration for self-efficacy, but not necessarily an increase in self-efficacy scores. In Graham et al. (2005) and Zimmerman and Kitsantas (2002) , however, self-efficacy was not affected.
To gain a better understanding of the role of reflection in learning to write, we will systematically compare observational learning and learning by doing with and without reflection, applied to academic writing. Our research questions are the following. First, how does instructional method influence academic writing performance, self-efficacy beliefs and satisfaction? Second, how does reflection affect academic writing performance, self-efficacy beliefs and satisfaction? Third, what is the interplay between instructional method and reflection? By focusing on reflection, we aim to get a clearer perspective on the two different methods for writing research.
MATERIALS AND METHODS

Design
In this quasi-experiment we used a 2 × 2 between subjects factorial design with reflection (yes, no) and instructional method (observational learning, learning-by-doing) as factors. This resulted in four conditions: observational learning with reflection, observational learning without reflection, learning by doing with reflection, learning by doing without reflection. We measured the effect on three dependent measures: academic writing performance, self-efficacy and satisfaction with the learning activities. Since we found indications in a previous study (Van der Loo et al., 2018 ) that writing preference may influence the effect of instructional method, we included writing preferences (planning, revising) as covariates in the design.
In the pretest phase, participants completed a writing style questionnaire, in order to establish writing preference. We also benchmarked participants' initial writing competence and language proficiency. This pretest phase was followed by an intervention phase in which participants learned in two sessions how to write an academic synthesis text by either observing models performing this task (observational learning), or by executing the tasks themselves (learning by doing), both types of learning either with or without reflection. In the post-test phase we measured the effects of both instructional method and reflection on the dependent measures. A schematic overview of the design can be found in Table 1 .
Participants
The participants were recruited from an obligatory course on academic writing for first-year undergraduate students in Communication and Information Sciences at Tilburg University. The course took place in the first weeks of the study program, therefore writing an academic text at university level was new to all participants. The study was first conducted in September 2015 and then run again with a new group of students in September 2016 to increase power. The content, materials, measures and procedures were identical in both years 1 .
We included in the analyses only students who took the course for the first time, were Dutch native speakers and completed the post-test Academic Writing Performance. An extra four participants were excluded, because it was unclear in which tutorial group they had been enrolled. The final sample consisted of 111 participants (85 women). The average age was 18.7 years (SD = 1.7). The average grade they received on their final examination in Dutch Language at secondary school was 6.8 out of 10 (SD = 0.69). The participants enrolled into one of four tutorial groups. Each group was randomly assigned to one of four conditions: observational learning with reflection (n = 20), observational learning without reflection (n = 22), learning-by-doing with reflection (n = 36) and learning-bydoing without reflection (n = 33). Table 2 presents an overview of the descriptives of the participants per condition.
Materials
Videos in Observational Learning
Five videos have been used in the experiment. The content of the videos was based on literature on effective and non-effective writing strategies (e.g., Graham and Perin, 2007; Van Weijen, 2009 ) and suggestions from a study by Raedts et al. (2007) and Van der Loo et al. (2018) . In each video two peer models were writing an introduction to an academic paper based on three index cards. The index cards contained a summary of a scientific article, which consisted of the full reference to the article, the research question, the type of research and data and a summary of the most important findings of the study. The first and third index card represented a similar viewpoint. The second index card contained an opposing viewpoint. Each video focused on a certain task in writing an introduction to an academic research paper. These tasks were identical to the tasks the participants in the learning-by-doing condition had to perform. The tasks can be found in Table 3 . The models in the videos were two student actors who received a script for each exercise and had been instructed to think aloud during the exercise. Two models were used, because observing multiple models has been argued to increase the likelihood that students will view themselves similar to at least one model (Schunk, 1987) . In line with previous research (Raedts et al., 2007; Groenendijk et al., 2013; Van der Loo et al., 2018) one of the models used effective strategies to complete the assignments (strong model), the other model used counterproductive strategies (weak model). The script contained specific instructions for sentences to type and remarks to make while thinking aloud. The student actors were also allowed to give their own input to the exercise, to make sure that the videos were natural and convincing. The strong model started out by reading the research question, the information about type of research and data, and the findings of each study on the index cards and highlighting relevant information, while the weak model skipped important parts while reading and did not highlight relevant information (task 1). The strong model also connected the different studies on the index cards, establishing similarities and differences, while the weak model did not make any connections between the index cards (task 1 and 2). Then the strong model constructed a text schema while the weak model immediately started writing the opening sentence (task 2). The strong model continued with writing the body of the introduction based on the text schema, paraphrasing the information on the index cards. The weak model wrote the body of the introduction by copying most of the sentences verbatim directly from the index cards (task 3). The strong model then added a suitable opening and described the relevance of the study, while the weak model forgot to add the relevance (task 4). Finally, the strong model revised her text at text, sentence and word level, while the weak model only corrected some minor spelling mistakes (task 5).
The videos were recorded and edited with Camtasia, which allows simultaneous, picture-in-picture recording. The strong and the weak model were depicted alternately in the videos. In order to avoid recency and primacy effects, three videos started with the weak model and two videos with the strong model. Each fragment contained a recording of the model working on the computer, the model's voice and the computer screen the model was working on in Word. 
Exercises in Learning-by-Doing
In the learning-by-doing conditions participants executed five writing exercises in which they wrote the introduction to an academic paper based on the same three index cards as the models in the observational learning videos used. The exercises were identical to the tasks the strong model executed in the observational learning videos (see Table 3 ). In the first exercise participants were instructed to read the research question, the information about type of research and data, and the findings of each study on the index cards and to highlight relevant information. In the second exercise participants had to reread the index cards and write down the most important similarities and differences between studies. Then they were instructed to make a text schema based on their notes. In the third exercise participants had to write the body of their introduction in which the most important findings of the studies were described. In the fourth exercise, they were asked to add an opening to the body of the introduction and to add a closing paragraph in which they described the scientific relevance of the study. In the fifth exercise, they were asked to check their text at text, sentence and word level.
Reflection Questions
To prompt reflection, participants in the reflection conditions answered three questions about either the performance of the models they observed (observational learning) or about their own performance (learning by doing). Participants in the observational learning condition were asked to answer the following questions: Which differences did you observe between the two writers? Who do you think is the better writer and why? What did the other writer do that made you think she was the lesser writer? In learning by doing participants answered the following questions: How did you handle the last exercise? What went well during the exercise? What would you do differently next time? These questions allowed participants to identify, evaluate and elaborate on writing strategies in both conditions.
Procedure for the Experimental Sessions
Prior to the experimental sessions all participants were asked to complete the language proficiency test and the writing competence assignment via the university's learning management system. They also filled out the writing style questionnaire online. The experimental sessions all took place during the first two tutorials of the academic writing course and were led by the same instructor (the first author).
Observational Learning Without Reflection
The sessions took place in a regular classroom. At the start of the first session the instructor told the participants they were going to watch five videos of two models writing the introduction to an academic paper: two during the first session and three in the second session. Then the instructor distributed a handout that contained an introduction to the tasks, and the index cards. The instructor read the introduction out loud while the participants could read the text on the handout. The instructor also explained what the index cards were for. Then the instructor started the first video. The video was projected with a beamer. All participants watched the same screen so the instructor could check whether all participants were looking at the video. If not, the participants were redirected by the instructor to the screen. The first video was followed immediately by the second one. At the end of the first session the instructor collected all the handouts. At the start of the second session the handouts were redistributed and the introduction was repeated. The participants then watched the three remaining videos in the same way as during the first session. At the end of the second session the instructor collected all the handouts again. The participants spent 55 minutes in total watching the videos.
Observational Learning With Reflection
The procedure in the observational learning with reflection condition was identical to the procedure without reflection, but the reflection questions were added. Before the instructor started the first video, the participants were asked to make notes on their handouts while watching the videos. After each video, they had a maximum of 5 min to answer the reflection questions on the handout.
Learning-by-Doing Without Reflection
The learning-by-doing sessions took place in a computer room. Each participant had access to a computer. The instructor told the participants that they would be writing an introduction to an academic paper based on three index cards by executing five pre-structured exercises: two during the first session and three during the second session. Then the instructor distributed a handout that contained an introduction to the tasks, and the index cards. The instructor read the introduction out loud while the participants could read the text on the handout. The instructor also explained what the index cards were for and told the participants that they could use the computer to execute the tasks. Then the first exercise was displayed through a beamer on a screen. The participants had 10 min to complete the first task. Then the second exercise was displayed. After 15 min the participants were asked to upload their work on the first two exercises and to hand-in the handouts. At the start of the second session the handouts were redistributed and the introduction was repeated. The participants could also open the file with their work on the first two exercises on their computer, and they had 5 min to review their previous work. Then the third exercise was started, followed by the fourth and fifth exercise. They had respectively 15, 10, and 10 min to complete the assignments. In total participants spent 55 min working on the exercises. At the end of the second sessions the participants were asked to upload their work on all the exercises and the instructor collected the handouts.
Learning-by-Doing With Reflection
In the learning-by-doing condition with reflection the procedure was identical to learning-by-doing condition without reflection, except the reflection questions were added. After each exercise participants were asked to reflect for a maximum of 5 min on their activities by answering the reflection questions on the handout.
Measures
Pre-test Writing Performance
To benchmark the participants' initial writing performance, they were asked to write an argumentative text. We avoided administering a pre-test on writing an academic text because of possible learning effects: we wanted the task in the posttest to be new to all participants. For the pre-test, participants therefore were asked to write an argumentative text on the future use of English as a lingua franca at Dutch universities. They were provided with a list of eight arguments pro and eight arguments contra. To make sure the texts were comparable, we asked all participants to take position against the statement. In the assignment, the participants had to combine and integrate arguments. This way the pre-test resembled the post-test as closely as possible. The pre-test was scored on the number of arguments (min. 0, max. 3 points), the organization of the arguments (min. 0, max. 3 points), the quality of the opening sentences (min. 0, max. 2 points) and the conclusion (min. 0, max. 2 points) and the general structure of the text (min. 0, max. 2 points). This resulted in a maximum possible score of 12 points.
Pre-test Language Proficiency
All participants completed a language proficiency test on grammar, spelling and punctuation, and structure in order to check for possible initial differences. The test was developed by the Language Center of Tilburg University and has been used for over a decade as a diagnostic instrument for undergraduate students at Tilburg University. Grammar was tested with 25 items, containing congruency problems (8), verb conjugations (5) and endophoric expressions (12). Spelling and punctuation were tested with forty items on the spelling of verbs (20) and nouns (13), and the use of punctuation in sentences (7). Structure was tested with ten items on organizing sentences (4), the use of conjunctions (3), and structuring paragraphs (3). Per item one point could be scored, resulting in a possible minimum score of zero and a maximum score of 75 points for the language proficiency test 2 .
Writing Style Questionnaire
Prior to the sessions participants were asked to fill out a questionnaire on writing styles created by Kieft et al. (2006) in order to determine their writing preference. We chose this particular questionnaire because it has been tested and used in writing research extensively (e.g., Kieft et al., 2008; Tillema, 2012; De Smet et al., 2014; Van der Loo et al., 2018) . The writing style questionnaire measures reported degrees of planning and revising styles and consisted of 36 items: 13 items reported planning-type behavior, 12 items reported revising-type behavior and the remaining 11 items were fillers. In the questionnaire participants had to indicate on a five-point-scale how much they agreed with each item (1 = not at all, 5 = very much). An example of a planning item was "Before I start writing, I want to be clear on which information to put in the text. Therefore, planning is important to me." An example of a revising item was "When I finish a text, I usually need to read through it carefully, to check if there is no superfluous information in it." All the items, organized by dimension, can be found in Appendix I (taken from Tillema, 2012) . The items in the actual questionnaire were presented in Dutch and were in random order. The items on planning were summarized into one planning score (Cronbach's alpha = 0.65) and the items on revising into one revising score (Cronbach's alpha = 0.60). Even though these reliabilities are relatively low, they are comparable to those in previous research [e.g., Tillema (2012) Based on their responses, participants received a mean score for both planning and revising. Since the correlation between the scores was only moderate (Pearson's r = 0.40), we included both dimensions separately in the design. No differences were found between conditions on planning score and revising score.
Academic Writing Performance
To measure academic writing performance, we scored the introduction of the first paper participants had to write for the academic writing course. For this writing task, participants were provided with three index cards similar to the index cards used in the sessions. The studies on index card 1 and 3 showed similarities in their results, while the study on index card 2 displayed an opposing viewpoint. Participants were instructed to write an attractive and suitable opening for their introduction, to include all three index cards in the body of the introduction and to make sure that the introduction would lead to the research question and hypotheses in a logical manner. The participants wrote their assignments at home, and handed in the assignment 1 week after the second experimental session. They had to indicate how much time they spent on the assignments (M = 98.5 min). We found no differences between conditions in the amount of time they spent on the assignment (all p's > 0.71). The texts were scored on six dimensions: (1) opening paragraph (2) similarity between index card 1 and index card 3 (3) contradiction between index card 1/3 and index card 2 (4) mentioning of scientific relevance (5) mentioning of social relevance (6) structure in general (e.g., connective words). For each item zero to two or zero to three points could be assigned which resulted in a possible maximal score of fifteen points. The scoring scheme was derived from to the scoring in Van der Loo et al. (2018) . The texts were scored using a codebook that included three examples of each of the scores per category possible. All texts have been re-scored by a trained student-assistant (inter-rater reliability Pearson's r = 0.86).
Self-Efficacy
Before writing the introduction that was used to measure academic writing performance, participants had to complete a self-efficacy questionnaire. Self-efficacy was measured with ten items. The items were closely linked to the tasks performed in the videos and exercises, in line with Zimmerman and Kitsantas (2002) , and were identical to the items used in Van der Loo et al. (2018) . Five items were related to writing conventions, which refers to "accepted standards for expressing ideas in a given language" (Bruning et al., 2013, p. 28 ). An example of such an item is: "I am able to write grammatically correct sentences." The other five items were related to ideation, which refers to the participants" beliefs about their ability to generate ideas (Bruning et al., 2013 ). An example item is: "I am able to paraphrase information from the index cards." Participants had to indicate on a scale from 0 (not confident at all) to 100 (very confident) with ten-point intervals how confident they felt that they were able to write the introduction. The average score (max. 100 points) of the ten items (Cronbach's Alpha = 0.89) was used as the participants' self-efficacy score.
Satisfaction
After handing in the self-efficacy questionnaire and the academic writing performance assignment, participants received a questionnaire in which we measured the participants' satisfaction with the instructional method, with or without reflection. Participants had to indicate on a scale from 1 to 5 (1 = not at all, 5 = very much) to what extent they agreed with five items. Examples of items are: "The videos/exercises were useful" and "The videos/exercises helped me in writing the introduction." The average score of the five items (Cronbach's Alpha = 0.83) was used as the participants' satisfaction score.
Statistical Analysis
The scores on the post-test have been evaluated with three separate ANCOVA's with Instructional Method (learning-by-doing, observational learning) and Reflection (yes, no) as the independent factors and Academic Writing Performance, Self-Efficacy and Satisfaction as the dependent factors 3 . We included the mean scores on Planning and Revising Preference as covariates to control for possible effects of writing preference 4 . 
RESULTS
Initial Writing Performance and Language Proficiency
To check for initial differences between conditions we performed an ANOVA on initial writing performance and language proficiency. Initial writing performance was benchmarked by scoring an argumentative text participants wrote before the experiment started. We found no differences between the instructional method conditions, F (1, 90) = 0.38, p = 0.54, and the reflection conditions, F (1, 90) = 0.25, p = 0.62. There was no significant interaction either, F (1, 90) = 1.16, p = 0.29. An overview of the mean scores can be found in Table 4 .
For initial language proficiency, there were no significant differences between the instructional method conditions, F (1,89) = 0.12, p = 0.73 and the reflection conditions, F (1, 89) = 0.65, p = 0.42. There was no significant interaction either, F (1, 89) = 0.30, p = 0.59. Table 5 displays the mean scores on this test.
Based on the pretests there is no reason to assume there were a priori differences between experimental groups.
Academic Writing Performance
A 2 (instructional method) × 2 (reflection) ANCOVA was calculated on participants' academic writing performance, with planning and revising preference as covariates. An overview of the mean scores for academic writing performance in all conditions is presented in Table 6 .
We found no main effects for instructional method, F (1, 105) = 0.000, p = 0.98. Participants who learned by doing scored equally well as those who learned by observing models. Also no main effect for reflection was found, F (1, 105) = 1.85, p = 0.18. Reflecting on the models' activities or participants' own activities did not affect academic writing performance. No interaction was found either, F (1, 105) = 1.58, p = 0.21. Further inspection of the table shows that the mean scores are relatively close to each other, while the standard deviations are relatively large. This implies large variations between participants within conditions. The covariates, Planning Preference, F (1, 105) = 1.83, p = 0.18, and Revising Preference, F (1, 105) = 0.062, p = 0.80, were not significantly related to academic writing performance.
Self-Efficacy
The ANCOVA revealed no main effects for instructional method, F (1, 102) = 0.309, p = 0.58, or reflection, F (1, 102) = 1.227, p = 0.27. Participants who learned by observing models did not have more confidence in the writing task than those who learned by doing. Reflection did not yield higher scores either. No interaction was found either, F (1, 102) = 0.265, p = 0.61. As can be seen in Table 7 , there is limited range in the mean scores. All scores are relatively high. Again, there appear to be large variations within conditions. No interaction was found either, F (1, 102) = 0.265, p = 0.61. The covariates, Planning Preference, F (1, 102) = 0.409, p = 0.52, and Revising Preference, F (1, 102) = 0.008, p = 0.93, were not significantly related to self-efficacy.
Instruction Evaluation
To evaluate the instructional activities (learning by doing or observational learning, and reflection or no reflection) we asked participants how satisfied they were with the activities. The covariates, Planning Preference, F (1, 65) = 0.206, p = 0.65, and Revising Preference, F (1, 65) = 0.034, p = 0.85, were not significantly related to the satisfaction score. The ANCOVA showed significant main effects of instructional method, F (1, 65) = 31.63, p = 0.000, η 2 p = 0.33 and reflection, F (1, 65) = 6.58, p = 0.01, η 2 p = 0.092. Participants who learned by doing were significantly more satisfied with the learning activities than participants who learned by observing, and participants who reflected were more satisfied than participants who did not reflect. A significant interaction was found between instructional method and reflection, F (1, 65) = 6.52, p = 0.01 η 2 p = 0.091. Simple effects analyses revealed that participants who learned by observing and did not reflect were the least satisfied with the instructional activities. They were significantly less satisfied than participants who learned by doing and did not reflect, F (1, 67) = 36.84, p = 0.00, η 2 p = 0.36. For the participants who did reflect, the ones who learned by observation were significantly less satisfied than the ones who learned by doing, F (1, 67) = 4.79, p = 0.032, η 2 p = 0.067. Simple effects analyses also showed that participants who learned by observing and reflected were significantly more satisfied than those who learned by observing and did not reflect, F (1, 67) = 14.248, p = 0.00, η 2 p = 0.18. For participants who learned by doing no differences were found between those who reflected and those who did not reflect, F (1, 67) = 0.001, p = 0.97. 
Correlational Analyses
To examine relations among the dependent measures, we performed Pearson correlation analyses. Table 9 displays the obtained correlation coefficients. Self-efficacy beliefs appeared to be related to academic writing performance. None of the other relations were statistically significant.
We also explored the correlations within the different instructional methods condition (Table 10 ) and reflection conditions (Table 11) . For learning by doing, and for reflection, there are small but significant correlations between writing performance and self-efficacy.
DISCUSSION
Writing an academic synthesis text is a complex and demanding task for students, since it involves different cognitive activities, such as thinking about content, planning the text, and translating ideas into sentences, that have to be executed simultaneously. In this study, we investigated what would be the most effective way for students to learn to write such an academic synthesis text. We focused on the effect of reflection on two different instructional methods, systematically comparing observational learning and learning by doing, since it is not clear from previous studies what the exact role of reflection entails. Our goal was to investigate how reflection and instructional method affect academic writing performance, self-efficacy beliefs and students' satisfaction with the learning activities. The main findings indicate that instructional method and reflection did not seem to affect academic writing performance or self-efficacy beliefs. Students, however, preferred learning by doing over observational learning, and reflecting over not reflecting.
Observational Learning vs. Learning by Doing
With regard to instructional method (observational learning and learning by doing) our results are in line with our previous study (Van der Loo et al., 2018) . In these two studies, students who learn by doing and students who learn by observing produce academic texts of equal quality. The texts do not differ in structure or in the coherence of the different sources used in the text. This seems to suggest that it does not matter which method is used to teach students how to write an academic text: as long as they are actively engaged in their classes, they learn. We did find large individual differences within conditions, suggesting that individual characteristics might have an influence on possible effects of instructional method. Students in both instructional methods also have equal confidence in their performance of the task. In line with Zimmerman and Kitsantas (2002) no direct effects of observational learning were found. Closer inspection of the correlations even revealed a higher correlation between selfefficacy and writing performance in learning by doing than in observational learning, even though the correlation was only small. This is in contrast to Raedts et al. (2007) who found a better calibration for self-efficacy in observational learning. In the current study, all self-efficacy scores were relatively high. Since the task was new to all students and they had not received teacher or peer feedback at that point, it is possible that there was a tendency for students to overestimate their ability, irrespective of instructional method.
An interesting finding is that students prefer learning by doing over observational learning. It is possible that they experienced the learning by doing exercises as more "active" and therefore more useful than merely watching someone else perform a task. Learning by doing is probably also more closely linked to what they expect from a writing course which could have affected motivation for the writing task.
Reflection in Learning to Write
In the current study, contrary to what we expected, reflection did not affect academic writing performance and did not lead to higher self-efficacy beliefs. Students who reflected did not write better texts than those who did not reflect, while in previous studies in which reflection was embedded in self-regulatedlearning curricula, reflection did appear to enhance learning. Similar to instructional method, we found large individual differences within conditions.
It is worth noting that reflection in the different learning conditions was of necessity subtly different: in observational learning the students reflected on the models' performances while in learning by doing they reflected on their own performance, and this difference might conceivably influence the effectiveness of reflection. However, in earlier research (e.g., Zimmerman and Kitsantas, 1999; MacArthur et al., 2015) both types of reflection yielded higher learning performances. We did find some indications that reflection affected self-efficacy. There was a higher correlation between self-efficacy and academic writing performance scores for the students who reflected than for those who did not reflect. This suggests that reflection might lead to more accurate self-efficacy beliefs. It should be noted, however, that these correlations were only small. Importantly, we did find that students preferred reflecting over not reflecting, which implies that students do consider reflection to be a useful learning activity.
How can we explain the differences between our findings and those of previous self-regulated learning research? In MacArthur et al. (2015) , the reflective activities were part of a larger curriculum directed at self-regulated learning. Within the curriculum students received other kinds of treatments, such as direct instruction, teacher modeling and group practice over a complete semester in nine classes. These students were therefore exposed more often and for a longer period of time to multiple types of self-regulating strategies, allowing them to accommodate new information or strategies within their mental models several times, which could explain the differences with our study.
In our study, by contrast, we systematically compared reflecting to not reflecting in both observational learning and learning by doing. Since we found no effects of reflection, it could be argued that reflection by itself does not suffice for helping students to learn a complex writing task.
Limitations and Further Research
The study was conducted in an ecologically valid situation which did allow us to examine the effects of the experimental sessions in real life: the sessions were part of an existing course in academic writing and the task we used to measure academic writing performance was part of the regular assessment for the course. However, this makes it difficult to control for other factors. There was substantial variation in scores within conditions, implying that individual differences between the learners might have mitigated the effects of instructional method and reflection, which complicates establishing an overall effect of learning strategy. For example, Kellogg (2008) argues that domain-specific knowledge on the topic allows writers to focus more executive attention to the writing process, which in turn could yield higher quality texts. The topic of the post-test in the current study was presumably new to all students, but it is possible that some students comprehended the content better than others.
It could also be argued that other learner characteristics have influenced the effects of the learning activities. Affectivemotivational constructs, such as academic self-concept, academic interest, and academic anxiety could determine academic effort, such as motivation for the task, and time and effort spent on the task (Schunk et al., 2010; Gogol et al., 2017) . Even though we did not find differences between experimental groups in time spent on writing the task, it is possible that some students spent more time on preparing for the task.
We also cannot determine with certainty which writing strategies the students used since we did not measure their actual writing process. To determine the actual strategies used, it might be relevant, however, in future studies to include keystroke logging in the design, to gain more insight in how instructional method and reflection influence the use of writing strategies and how this relates to writing performance.
With regards to reflection, it should be noted that the reflection questions in our study were solely focused on the writing process, and not on affective constructs or on the product, which does seem to be the case in self-regulated learning curricula. Interestingly, Braaksma et al. (2001) also found no effect of reflection on the writing process, even though they suggest this was due to the low number of students actually reflecting on the process.
Theoretical Implications
The findings of this study contribute to existing research on observational learning and reflection. Several issues are worth noting. First, even though students preferred learning by doing over observational learning, and reflecting over not reflecting, this did not positively affect writing performance. This seems to imply that preference for a specific learning activity does not enhance learning. This is in line with the findings of Clark's review (1982) . Learner preferences are typically not correlated or even negatively correlated with learning and learning outcomes, which implies that there is a difference between the way in which someone prefers to learn and that which actually leads to effective and efficient learning (Clark, 1982; Kirschner and van Merriënboer, 2013) .
Secondly, this study implies that reflection does not necessarily increase self-efficacy, but that it might affect the accuracy of self-efficacy beliefs. According to Bandura (1997) selfefficacy can be promoted by modeling. By watching someone else succeed in a task, learners might feel more confident that they can succeed as well, which could lead learners to participate more readily in a task, work harder, persist longer when they encounter difficulties, and achieve at higher levels (Schunk and Zimmerman, 2007) . In our study however, modeling did not raise self-efficacy beliefs. We did find indications that identifying, evaluating and elaborating on the writing processes of models, and interestingly, also on one's own writing processes, might lead to more accurate self-efficacy beliefs.
Another issue worth mentioning is that in both this study and our previous one (Van der Loo et al., 2018), we found no differences between learning activities and the effect they have on academic writing performance. This seems to imply that being active in class is sufficient, independent of the learning activities. This is supported by Credé et al. (2010) who conclude from a meta-analysis of the relationship between class attendance in college and college grades that mere class attendance is strongly correlated with academic performance. According to Credé et al. class attendance is a stronger predictor of academic performance than any other known predictors, including study skills.
It could also be argued that the former issue is related to the large variation in scores we found within conditions. This variation implies that there are considerable individual differences between students when it comes to writing. How to adapt instructional methods in such a way as to meet these differences and to improve learning, is challenging. For instance, Kirschner and van Merriënboer (2013) suggest that cognitive abilities and prior knowledge should be taken into account when instructional methods are applied, since there is evidence that, for instance, learners with high prior knowledge benefit from other instructional methods than learners with lower prior knowledge.
CONCLUSION
In this study, we focused on the effect of reflection on different instructional methods, comparing observational learning and learning by doing, in the context of an academic writing task. Our goal was to investigate how reflection and instructional method affect academic writing performance, self-efficacy beliefs and students' satisfaction with the learning activities. In our study, reflection did not affect academic writing performance and it did not increase self-efficacy beliefs, and neither did instructional method. There were some indications that reflection leads to more accurate self-efficacy beliefs. Both reflection and instructional method did influence students' satisfaction with the learning activities. Students preferred learning by doing over observational learning, and reflecting over not reflecting. From this study, we can conclude that in academic synthesis writing the interplay between reflection, observational learning and learning by doing is not evident yet: students seem to perform equally well in all conditions, even though they prefer learning by doing over observational learning, and reflecting over not reflecting.
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